IMAGING DEVICE, DRIVING METHOD THEREOF, RADIATION IMAGER 
USING THE ELEMENT, AND RADIATION IMAGING SYSTEM USING THE 
DEVICE 



Publication number: JP20031 34396 (A) 
Publication date: 2003-05-09 

Inventor(s): WATANABE TAKANORI; TASHIRO KAZUAKI; UMIBE 

NORIYUKI 
Applicant(s): CANON KK 

Classification: 

- international: H04N5/32; H04N5/335; H04N5/32; H04N5/335; (IPC1- 

7): H04N5/32; H04N5/335 

- European: 

Application number: JP2001 0331 124 20011029 
Priority number(s): JP20010331 124 2001 1 029 



Also published as: 

1JP3984814 (B2) 



Abstract of JP 2003134396 (A) 
PROBLEM TO BE SOLVED: To enable high speed 
high sensitivity moving image photographing and 
wide dynamic range low noise still image 
photographing by using one imaging device. 
SOLUTION: A plurality of picture elements are 
provided which comprise; a photodiode PD for 
converting optical energy to an electric signal; MOS 
transistors M6, M7 which are connected with the 
photodiode PD and in which the electric signal 
outputted from the photodiode PD is inputted; and a 
MOS transistor M3 arranged between the 
photodiode PD and the MOS transistor M7 or a 
MOS transistor M2 and the MOS transistor M3 
which are arranged between the photodiode PD and 
the MOS transistor M6 and between the photodiode 
PD and the MOS transistor M7, respectively. 
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5 s as 2 5 immm? 2 3 ©us, ? p -y 

?fc^g|5S!iaaSt ©TAB (Tape Automated Bonding)tC 

[0 0 4 6] ^UBgffi-ett, fi^OMHRTO^Mffik: 
EBbTVfeSE->7 h !^i>X^, 7j<^>7 h b^X 

mmmimwtZe comma: ^mmm^mtmm 
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iifflfcBfS^Pifc&S-r -y FX^-X^D&^o 

[0047] ^^<Dwm^^^^mcMvmcM 

©«g?c «fc i>»jasn*B»K:a«*?Mo^«*« 
c t ?if^a©&^A«©B{i£f#s c £#-z?^s 0 * 

^fclOC^^MS^SS-^ Fl^X£©17*Py £ 
?£M^T-3©SlS^7b 1^7X2 7P-y?£U ?J< ia 

[0 0 4 8] SHS* : ?<0*PV*3F J f , *S©A2K »(& 
fcSSRLfeTAB7 b*£SLT, » «*?©«{|fcl2B 

[0 0 4 9] K5{±[^4 4'©SltS'7hl^X£©>Wft 
7p^ (lff*SKLB»rrSfci&©*ffi) 20 

i/y^-2fr5©ft*<7* F^Y*- KWHcX 
If-TSOfcB&lkLTVSo ll«^7hl^7X£«i|SM{i 
^<&TX, y-fey Fft^ORES, SIMf^fSEL^ftDffi-f 

Ha*) fr6o«^fcJ;De«rrsi '>7M/^o@ 
BUrtli COR 5 ;taJ* J ?>IS3[t?SE#fflL^© 
S$?i:ft^©?-a2ffc«fc*), ffiftO@»«^*fcS 
C fcff-Z»*S 0 fe7£L#£l«0BI8©J: 5 fcSffi7*P -y * 

[0 0 5 0] 7£M®$<tLTs ->7M/-^^TIi!5:< 

c fcti 9 i/7 F l^X* fcli^diKfcfitrs c 

7 H UX£A#f S Cfctit) 7>?'A» J: Sffit 

Vp /Vh = Qp • /" (1/ (kT C) ) 

</\ 

[0 0 5 7] $7c7-X7*P7 (B«7>7) tttTJ© 
[0 0 5 8] AV = G-Qp/Cmos so 



12 

[0 0 5 1] BfSiiiirt©MPM (H*toW 1*1 1 EH 
-ra*a«ailHlBi:H:, ®IIP§ffi7J7y7, S"J7;l/ 

[0 0 5 2] H6tHfiBBJi2K:WjS-r«lHJlSia»OU 
i'77r- (MAM) *7T<to BjfHr;l/©A?S&±i60jim 

□■p&so 

[0 0 5 3] m 6 IC^T, 3 1 tt«^M15^ LTO 
7th Kx 3 2 HJBWE- F CfflSlfPE- F) 
ttfo(Dm(Dm<mU0Smh7yi?X$ (B*7>7l) , 
3 3 l±mBt~ F (.Mm- F) *ffS©St2©igtlM0SS 
(B«7>72) , 3 4ttSWt-F* (IS 
ffiS^r-K) t»i^-F GI1fr*-F\ 
fl/y^t-K) O«SiM0SS!h7>^X* (■=&— K 
^ffiLX-Y-y^) » 3 5&ytM3m&*mi*1rS1tib 
(DMiRMOSm h 7 y 2>X £ , 3 6 BftWSIfcgBfc*** 

nfcm^^&m-r s a © y ? f moss f -5 y ->*x £ 

('j-fe-y FX^-y^) , 3 7 ttm7jffl^ST255 0 £l 
©iMiHM0SSF7>^X^©-9--l'X^W=l /inu h=ljimt 
t2> a H2©if fgMOSS F 7 >^X^©-9--CX*W=10 /i 
sis L=10/imfct"So 

[0 0 5 4] HXffi?& 7* F^-Y*- FTfl^Lfe 

-X7 * P 7- LT^-T Sii*SMOSffl h 5 > ^X^ 

Tjsnso 

[o o 5 5] mm (Sjb) c#±bd *^©xs 
jt«iR?T?©jt«ajai5t & ns##©*ff 

^•rso 

[0 0 5 6] (RiB-t— F) png-&^#-T S ytYifJ 
+-Ft*^T, «J7**7* b^V^-F 

gp©^»CfcS«L, «EfcSE«-rs»^, 
UTlciSJtfll^ttBfr ttv 
Vp = Qp /C • • ■ • ( l ) 

tasc 7*F^*-K*'j-b'yh-rsak:^-rs 

y-b<y FZ-YX^feSo ctUi^y^AX-rX^LTS! 

btlSo U-fey F7YX*VHa, 

Vk = f (kT C) .... (2) 

(k : $W*VtaL T : US. (K) ) 
i:S;So S/lfJttt, 

■ ■ ■ • (3) 

G«V— X7*P7— ©fijff. Cms »Il7y 
7©«4§»^, Qp HOB s fc*K2nfcffl^«ffifcf 
So HC«^lt#Qpfc^LTAVA^AtV^Sfc\ «Sf/ 

waaefiHW** < a ^ , s/nm^©!!^*^ 5 t 

as 0 |!IC^«#Qt»LAV^A^<-rSfcJ6tti. 
V-X 7 * P 7-©f iJ#GttS#0 .7-0 .9Sfi fcSilA, 
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CO 0 5 9] *miBB£0>Wm : E- F CiMSSeE-K) 
■ettt-K^X-ry^ (H2©M3) fcOFFfSCi: 
t <t 0-7 * h £V F £ HlOiiigMOSS F 5 >->*X £ 

©fiffiMOSHF^y^X* (H*7y7l) 

SCI (EI2©C2) 0-a-^g«i:SSo MBt-K (SS 

ffiS^-K) TftftiSfi^ffSfc&fc, Cpd 

7* h^*-Kffi»***#o\£tf«fci/\b<, 7* 
Fffilfr&Tct < i: S i:g«CPD < & «3 ^-Tv> 

sMh^yvxz (mmyyfi) «4f3gaci (02 
0C2) fe^at*/jNg«fcaaj;aii:iasf « 0 if£ 

[0060] (t±K- f) «asat««Tt«* 20 

Qp = Vp • C • • • ■ ( 1 ) 

£-&2> 0 mmr^?>m^m\citmLT^i-5. v z yy 

< t 5 Eli, «K§»c*&Blcj&t;T:*;S? < T 

b«fwms§:«-?\ »±®*-Fffi<D^€v«fiD^ 
C0061] %rcuosmb : 7>*Jx#ia±i/fS'fX 30 

H:/" (L/W) tit«9U l/f7>rXttL-lKEftflWa 
OT-Moss F 5 ys>x*©7 Y X*/h£ < -f SKfctg^ 

-KTfttfffcKSfcaSo IWE-F'-eiSiSfifcftSJ: 40 

•5 t^n-^n/ciiiofiifiiMoss h^yisxz (MWy 

70 «tB^-FT-ftfflU j£*y-*-5y*U>5> 

<Dmm7y?<Di/fyjxtf±%: < ®fttiat5»&at£ 

LTLi^„ -^ffiSttBai^^ttl/fy-fXtiP^Mi: 
&5>&</\, ^CTPihH^-FfflO^^v^ffiao^O 
tlflgMOSiiF^y^X* (B*7>72) *»«■, 

«3gt-T5o »ihB ; E-FT'affi7^XTli*7>7*€ 
•5ili;BM©(qI±^^i3, jeECOh^^X^Of so 



[0 0 6 2] S5fc*£Q»B»ra, *K«ti/f7Y 
XAVh^PMOSS F 5 >^X#£ V-X7* n7t LT 
L T 1/ "> 5 0 C tl t <fc 0 MOSS h^yi/x^iz J±< 1 

/iosa<D7c# * t ffiMT- t^s rc*3sw t & 5 m& 

ttfcHBtfiUg h7^X*tSft5. PM0S§« F 5 > 5? 

[0063] *nMBM<Dmmm$&T*i,mmx^v?-i l z 

S^fx 7* h^V^-Ffc^iflF^^X^cy-F 

[0 0 6 4] E*ffl©XS»«gKT-a, BfR©*#£ 
a, 50/imD~200/imn@at7C#< T£l/">£>T\ B* 

[0 0 6 5] *HSfiJg^T*ti^7 F U^X^*H3RfiH« 

7 h u^x^tafeSo yy v yvxzmmijwzm 
^mw^Mm-t^n.mm^ur^o yy f u^x 

fcax^f^ >7 ^mmwD^m^itmm^mc < < , 

*<T?**o ^oTX^xf y F U^X^^ffil/^ 

[00 66] ^mMBMimim^t Lrmsmmm 

[0 0 6 7] ai3jWMf?fiK:v;l/^-7'U^-9-*f^ 0 C 
[0068] S fc»{f«?fr 5 (±^g!3^?^«E& L 

mmmifhZo m.-^x'Aum-^mmcryy^m^ 
c t iz <fc *> mmD&mm&ttmw.? % c t * 

[0069] (3? 5 onager) 0 1 0 \nmm\z & s 

feOTfeSo XH7 c i-76 0 5 0Tf§4LfcX^6 0 
6 0(ilf$5^[iSit6 0 6 1 CD»g|36 0 6 2^1 
jIU 09{C^Lfc<fc-5a~»^l^-^ 2 U FOP2 
2, MR? 2 3, »Ilifi2 5*ffi*.SSfc!rta» 
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«g«6 0 4 OKXMtZo £©AWLfcX3§£fi,#g 
6 0 6 1 (DfrrtgPOWffi^-g-SnTV^o X|gOA*ft 

m&zftj o 7 otitJMMoss 

nWlOf^X^W 6 0 8 0T*tSfn?#3 o 
[0 0 7 0] Sfc, C©'!f$g««tglel££6 0 9 0^©fi 

-AS H'-rV X7W 6 0 8 1 tcg^fe L < ti^fi' X 
1 0 0CJ;»)7i';l/A6 1 1 0tIB®-fSCi:feT# 

So 

[0 0 7 1] «±IiLftJ;3C, *»HH&E«fB©x 
[0 0 7 2] 

(1) £Bflftk:B^t>&&^-Flcj£Cfc1MX 20 
©g& § JtffiUOS F 5 $ ^©*e#® K«J 

fi»B«II;/l££V-f 5 >y 7 uy*; • {£/ ^X»ihB 

(2) ±eiiM«#rs«ftoawtX7«Evrs!: 

[0 0 7 3] (3) Sfc#^fcisaHteR?T?tt, M so 

£V 5 -y * l/> 3?* fc "6 , ffi/Y x©B{§©jti^-r 

[0ffi©ffi#&M 

[0 1 ] #%Hji<DSg i (D^mmmMmm^'Dmm^ « 

[02] *^<0S2O||^«©JlfiaR?OBaH»;l' 
O^ffilslBiHTfcSo 

[a 3 ] #fsg§©g 3 ©igj»g«g©»«?©B«-fe;i/ 

[04] *SSWO»4 0HftggfioJlil*?o95»¥S 
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[0 5] 0 4Ff 3 ©ll*ieI£Si:SE>'7M/v ! X^€>#f5 
7p -y ?©H&£jjrr0T'£So 

[07] *5SII3©il^IlfcJ;*»ttJlS?fc*©Si:& 

[H 8 ] ^mmwmmr. j: zmmm^v 3x3 etc 

[0 9 ] *Sg3B©StfilBBIifc <fc S»«glI©fllj£*S-r 
»rffiBT?fc»K HI 8 ©A- A' BfE^^To 
[010] ^^©Hffif^SIStiS&WlifflK^X-r 

rain mmftmiz&fzmm mm) , mm m± 

[012] ^*©»{ftS?©B«-b;I/©^i50SS0T-fe 

So 

[tf^©OT 
PD 7*h$r-f*-K 
C U C 2 , C 3 §11 
M1—M7 hvV^X* 
1 1 M{t«?©SgR 
1 2 B^-fe^O^W 
13 SB»7FU^X#©7Py£ 
1 4 7j<¥v-7 F l^X#%§ty#iI$aillII8&©7 , n >y 

1 5 ttSMK? 

1 6 W7 

1 7 «KfiK 

is mutj*-? 

2 1 i/y^l^— £ 

2 2 FOP 

23 mm? 
24 

2 5 as (fl-gwaas) 

2 6 71x^>'7;l/*« (TAMiaCft&ffiglO 

3 1 7*h^-f*— K 

32 JBioflMBnsa!h7>s?x* (B«7y7D 

3 3 ^©ififSMOSSF^y^X* (B«7>72) 
3 4 3JH;LM0S§u h 7 yi?x$ F^lf X.XY >y 

^) 

3 5 gMMOSMh^y^X^ 

3 6 U-fe<y FMOSSF^^X* (U-fe-y hX-Ty 

^) 

3 7 m^m^m 



(10) 



#§§2 0 0 3- 1 3 4 3 9 6 



£01] [1212] 




267CAB 7P=f. 
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[06] 



[07] 



32;SSK=6-H«V-X7J-P^7 
% I «>S48 MOB S h 5 



36?J-fe*Ha 35;H3SI«B 



3V,7*l-i'-f5*— H 




333**- W8 V-X 3 * n 9 
» 2 WtBH MOS S h -7 > ? 




[08] 



[0 1 0] 
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